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Prooedur* DD nubUnea dhe nonUnuing quaUty control and quaKy  aaauranne roquinementa fnr a 

hydrnoh|nho aoid (HQ)  onnUnunus emisann mnnitohng ayab*m (CEMS). Prnoodune OD providea the 

prnoedur*a and podnnnanno nhheha for dai|y ohenka of the high-|eve| and zorn-|evo| drift. This 

pr000duno a|an prnvidea the prncedunoa and porfnrmanne nriteria forquartedyaban|ute naUbnaUnn 

auditaaaweUaaannua|aoounaoyaudita. 
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1.0 US|NGPROCEDUREDD 

The purpoae nfPrnoeduno DD is tn eababUah dhn minimum n*quirementsforqua0ynnnbn| (QC) and 

qua|Ky aaaunance (QA) prnoedurea for the HC| CEMS. Theae qua|ity nnnbn| and qua|Ky aasuranne 

prnoedunea are in p|aoe tn enauno the aonuneoy and va|idity nfthe data repoded by the HQ CEMS for 

emiaainn nnmpUanoe purpoaea. Any HQ CEPWS uaed fnr n»porting purpoaea to tho Envirnnmenta| 

Prohentinn Agenny (EPA), ataie. nr |ooa| environmenta| agenniea muat nnmp|y vvith Prnoedune OO 

immediaie|y after the nnmp|etinn nf the porfnrmanne aponi5oaUnn teat nuUinod in Pedormanne 

Sponi5oaUnnZ/  

Prnoodunn DD inoludea pr000duroa and porfnnnanoe oriteha fornonducUng dai|y na|ibrabon driftb*ats, 

quarterlyabsn|uheca|ibraUon audita, and annua|aoouraoydeb*nninaUnna. Prnoeduno DDalsnnnvera 

therequirementaandUme|inoaaaanoiahedwithpohndawhentheHQianutnfnnnbni 

CaUbratkznDrKt ThedifferencointheCEPWSnutputreadingafnomtheeabab|kuhodreforenneva|ueafter 

CaUbration Error: The mean dUforenne bohween the onnnentraUon hndicab*d by the CEPWS and the 

knnwn nonnentraUnn genorab*d bya oa|ibnaUnn anuroe aidhree levek» when the enUna CEMS, induding 

theaampUng inherfaoe isoha||enged. ACE heatis porfnnned tn dnoumenttheaoouraoyand UnoarKynf 

theCEMSnvertheenUremeaaurementnange. 

Controhda| Aroa: means a nnnoentric area thad is genmetricaUyaimi|artn the abaoknrduotnrnaa aenUnn 

andianngnoaherthan1 pornentnftheabaoknrduotnrnaa-aeotinna|anoa. 

CondnummaEnnissh»nMonitoringSystann:meanathekota|equipmentrequirodfnrthedebenninaUnnnf 

agaaoonoenbaUnnnremisainnrab*. Theaamp|oinherfaxx*.pnUutantana|yzer,di|uentanalyzer,anddaba 

0 
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Corrolatbwn Coeffic|ent: dehenninoa the extentnfa Unoar relaUnnahip bohween hwn 5e|da nvera gkmn 

Data Recorder: The portion ofthe CEMS thai provides a rennrd nfanalyzoroutput, flaga which indkmhe 

nnrma|nperaUnn.andDagaindicabngabnnnna|nporaUnn. ThedabarennrdermayrennrdndherporUnont 

DUuontAnmkusr:meanadhaiporbnnnfdheCEMSthaiaenaeadhedUuentgaa(i.e.OJandgenondeaan 

Dynann|o Sp|k|n0: a prooedure uaed tn dooumentthe aoounaoy, pn*nksinn, and biaa nfthe mnnUnhng 

H|gh-Leve| Drift: meanadhoaban|uhedUforennebohween a high4eve|naUbraUnngaaandthe mnnUnr 

fnomdheloweatnnnnentraUnntndhehigheaL 

|ntaroopt: value nfdhe Y variable when dhe X variable is equa| tn zern-levei 

L|near Regresshmm: a medhndnlogyuaed tn5nd afonnuka thainan bo uaed tn rekahe hwn vahablea thai 

Path Sampling CEMS: A CEMS that samples the source effluent along a path greater than1Opornentnf 

Po||utontAnmkmer: meana dhai portion nfdhe CEMS thaiaenaea dhe poUubant gaa and genorab*a an 

nutputprnporUnna|tnthegaannnnenbaUnn. 

Rebathne Auuurauy (RA):  meana the abanlub* mean dUfnnanoe bebween tho gaa onnoontraUon or 

4 
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the2.5peroentennrnnnfidennennefficientnfaaeheanfb*ats.dividedbythemeannftheRMb*atsnrthe 

ResponsaThne: ThnUmeinherva|behweentheabartofaab*pnhangeintheayab*minputandwhenthe 

Sannple |nterface: The porUnn nfthe CEMS uaed fornno nr mnne nfthe fo|lowing: aamp|e aoquhsitinn, 

sample transport, sample conditioning, or protectionnfthemnnUorhnmtheeffentsnfatao gaa. 

Sh~xe: TherahenfnhangenfYrekaUvetnthenhangeinX. 

Zoro-leve|-leve| drift: meana the aban|uhe dUferenne bohween a high-leve| naUbraUnn gaa and the 
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2.1 VVHAT00|NEEDT0KNOW T0ENSURETHESAFETY OFPERSONS US|NGPROCEDURE 
DD? 

Peopleuaing Prno*dune DDmayboexpoaedtnhazardnuamab*ha|.nporaUnna|hazards.and hazardnua 

aite conditions. Procedure DD does notaddressaUthesafetyissueaassociatedwith itsuse. |t is your 

responaibi|Kytoonaunethesafeb/nfporannauaingPrnnedunoDD. Somehe|pfu|reforenoeamayindude 

1. SampleExtrao|onSystenn: ThisportionoftheCEMSmuatpresemtaaamp|eofanurce 

eff|uenttntheaampUngmndu|ethsdiudireoUynepreaenbativenroanboonnnctedanaatnbo 

2. PressuweRegubathon Modu|e: Thepreaauren*gulaUnnmodu|ekudeaignedtnnemnvebnth 

aampUng mndu|e. Thks mndu|e alsn prnvidea a aamp|e gaa tn the analyzeraia nnnabant 

3. 4knahzernnodu|e: TheporUnnnftheCEMSdhaiquanUbateaabaokgaannnnenbaUnnanfHQ. 

4( DUuontModu|e: ThkspnrtionoftheCEMSquanUfieasbaokgaaconnentrabunanfnxygennr 

nnncentraUnnnfaUmeaauredanalyb*a. 

/I Systenn ControUer This pnrUnn nfthe CEPWS providea onnbn| nfthe analyzer, aamp|e 

8 Data raoorder: YnurHQ CEMS muatboab|etn n*nnrd HQnnnnenbaUnnaand inatrument 

2.3 VVHAT REGENTSANDSTANDAROSDO|NEED? 

101 
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2.3.1 ReferonooGases.GaaCo||s.orOpdoa|F|borm 

SeeTable1fornaUbndiongaannnnenbaUnnnangea. 
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3.0 QUAUTY CONTROL.CAUBRAT|ON4kNDSTANDAROIZATION 

3.1 VVHAT QUALITY CONTROLKAEASURES4kREREQU|FkEDBYPROCEDUREDD? 

Ynu muatdevelop and hnplemonta quality control prngnam dhaL aia minhnum innludea debai|ed whUen 

prnoedunoaforaUnfthefoUnwingaotivitiea. 

1 	Prncedureaforporfnnningdriftnheoksnnadai|ybaaks.indudingbutncdUmitedtn.zern-leve| 

2. Prnoedurea and medhnda nf aduaUng the HQ CEMS in reapnnae tn the reauba nfthe drift 

nhenka. 

0. PrnoeduneahnaduaUngynurCEMSbaaednnauditreauba. 

7. A program nf norn*nUve acbnn and abaok nporaUnn prnoedun*a in naae nf a CEMS 

Ynu ano roquirod tn koop writb*n duoumenbabnn nfynur QA/QC prooedurea nn ronnrd and avalable hn 

inaponUnn for the |ifo nf the CEPWS or unU| ynu ane nn |onger aubjont tn the requirementa nf thks 

3.2 VVHAT CALBRATION CHECKSANDAUDITPROCEDURESKAUST|PERFORMFOR MYHCL 
CEKAS? 

Ongoing quaUtyonnbn|wN innludedaUyoaUbraUon dhftb*ats. quadodyaban|uhenaUbraUnn audita. and 

Thezero-leve|and high-leve|driftahaU bo nh*nkod onoe dai|y. Theca|ibnaUnn gaannnnenbaUnn nangea 

n*h*nanne gaaea, gaa neUa, or optical filters (theae no*d not bo norUfied) forthe zoro-leve| and high4eve| 

ahaUnntex000d596nftheinatrumentapan. Zero1eve|andhigh4nve|na|ibraUnndriftsahaUboadjuab*d. 

R 
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The amnunt nfexoeaa zern-leve| and high4eve| dhft meaaured ai the 24-hnur inherva| nheoka viU bo 

rennrded. 

3.2.2 QuartaMyAbmo|uta Ca|Ubrathon Audit (CaUbrat|on ErrorTest) 

The quartedy Abankuhe CaUbraUnn Audit viU foUnw dho CaUbraUnn Ernor prnceduno nudined in 

PerfnnnanneSpenUioaUnnZ. TheHQCEMSahaUboohaUengedthneonnn-nnnaenuUveUmesvvithzern-

|eve|. mid-|eve|, and high-|evo| oerUfed gasea. The ny|indorgaaeawi|| be nertified gaaea (EPA Prntoon| 1 

gaseaarenotavai|ab|eforHQ). Theoa|ibnaUnngaaeawiUboinjeotodintntheaamp|eayatemaan|oaetn 

the aampUng prnbo aa pnaotioa| and vviU paaa thrnugh aU CEMS nomponenta uaed during nnrma| 

mnnitohng. Theabao|uhediffonennebebweentho inatrumentnaapnnaeandthe neforenoova|ue(nerti5ed 

gaa) vviU be oa|ou|aied aMer eaoh injontinn and the reau|ting three differencea wiU bo avenaged tn 

determino the naUbnaUnn error at eaoh meaaunoment point. The naUbnaUnn errnrfor eaoh nfthe three 

levelsviUnntexneed596nfapan. 

Anaban|uheoaUbraUnnauditviUbopodonnedquadedy.exoeptduhngthequadertheannua|aoouraoyis 

The annual accuracy audit oftheHQCEMSwU|mmaist ofanalibrationdhft test (seven day drift) and an 

Priortn dho abart nfthe aoouraoy heat (oitherdhe ReaUve Annuraoy nr Dynamio SpiNng)  ynu muat pedonn 

anaUbraUnndriftheatforapehndnfaevenonnaenuUvedaya. Theaeven-dayoaUbrabnndhfttoatmuatbn 

nnnduotodwhen thefaoiUtyis undornonna| npenabnna. Duhng the oaUbnaUnn driftheatpehod ynu muat 

dehenninothemagnitudenfthezorn-|eve|naUbnaUnndriftandthehigh4eve|oaUbnaUnndriftat|eaatonne 

eaoh day. During the atabi|ity teata, nn adjuatmenta nr naUbnaUona may be made tn the CEMS. |f 

porindicauhnmationrmanua|adjuatmentaare made tn the CEK4S zero-|eve|and oa|ibnaUnn aettinga. 

nnnductthe CO teat immediaie|y bofnne theae adjuatmenta, ornnnduct it in auoh a way thaithe CD nan 

bo dehenninod. The zern-|eve| and high-|eve| drift eaoh muat bo |eaa than 596 nfthe inatrument apan for 

3.2.3.2 RebathneAuuuraoy Detann|nmt|on 

TherelaUveaoounaoydehenninaUonviUbennnduob*dwhi|etheaffededfao|ityisnporaUngduhngnnnna| 

npnndion.nraaapooifiedhnanapp|kmb|eaubparL 

Unleaa ndhonwise apooified in an app|kmb|o aubpad of the regulaUnna. 

medhndaformnistuno.nxygen.eto.maybonooeaaary. 

~ 
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medhndaformnistuno.nxygen.eto.maybonooeaaary. 
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repreaenbativecfdheemissionafrnmdhoanurneandnanbonnn*lab*dtotheCEK4Sdata. |tkuprefenab|o 

to onnduntdhe dUuent (ifappUoab|e).  mnisbuna (ifnoeded). and poUutant meaaurementa ahnukaneousJy. 

Howevor, di|uent and mnisbuno measuremnnta thai are takon within an hour nf the poUutant 

measunamenta may bo uaed tn na|ou|ahe dry pnUutantnnnoenbaUnn and omiaaion nab*a. |n ondnrtn 

nnrne|ahe the CEMS and RM daia prnpor|y,  nohe the boginning and end nfeaoh RK4 teat porind nfeaoh 

run (ino|uding the oxaot time nfday) nn the CEK4S nhart nennrdinga nr other permanont rennnd ofnutpuL 

Fnr integraied aamp|ea make a aamp|e traverae nfai |eaat 21 minuhea, aampUng for an equa| time ai 

eaohtnaveraepnint. 

CnnduotaminimumnfninoaetanfaUnooeaaaryRMteatruna. 

NOTE: PWnre than nine aeta nf RM teata may bo podnrmed. |fthia nptinn ia nhnaon, a maximum nfthreo 

a*ta ofthe hest naau|ta may bo rejentnd an |ong as the tnta| numbornfteat roau|ta uaed tn dehennino the 

RAiagreaierthanorequa|tnnino. Hnwever.aUdaiamuatborepoded.ino|udingthenejonteddaia. 

Cnnnkate the CEPWS and the RM testdata aa tn the bme and 

duraUnn by 5rst deb*nnining hnm the CEMS 5na| nutput (the one uaod for repnrbng)  the inbagnahed 

avenage po||utantnnnnenbaUon oremisainn nahe foreaoh pn||utant RM heat pohnd. Cnnaiderayahem 

reaponsotime.ifimpnrtant.andnnn5rmthaithepairnfreau|tsanoonannnaiatentmniatune.temponaiure. 

and di|uentoonoentnaUnn basis. Thon, oompano oaoh inhegnahed CEPWS va|ueagainattheonrreaponding 

avenageR[Wva|ue. |ftheRMhasanintegnaiedaampUngtenhnique.makeadirentnnmpariannnftheRM 

reau|taandCEMSinhegnahedavenageva|ue. 

Calculaba dhe mean dUferenne bobween the RM and CEK4S va|uoa in the unita nfthe emisainn abandard, 

theatandarddoviaUnn.theoonfidenoeoneffioient.andthene|aUveaoounaoyaoonrdingtntheoa|ou|aUnna 

in Senbnn 4.0. The RA nfthe CEK4S muat not be gnaaher than 2096 oftho mean va|ue nfthe refenanne 

methnd(RK4)testdata.ornntgneaherthan1096intennanftheemiaainnstandand(ppmv.dry).orhavoan 

aban|utediffenennenf|eaathan5ppmvbobweenthemeanreforenneva|ueandthemeanCEMSva|ue. 

3.2.3.3 Dynann|oSp|k|ng 

Dynamio apiking nan b* uaed in Ueu nfthe Re|aUve Aonuraoy OoherminaUnn aa an a|ternaUve methnd for 

dnoumenting the aoounaoy, preniainn, and biaa nfthe HQ CEMS. Rguno 1 prnvidea an nverview nfthe 

dynamioapikingarnangement. 

inhedace by u*ing a maaa flow nnnbn||er (or oquiva|ent). The target raUn nfaotua| Oue gaa tn the HQ 

n*h*rennegaais01.butmuatbokoptaiaminimumraUnnf11. TheH[]nnnnentraUnnisquanUbatedby 
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the H[] CE[WS. Ono ninuhe averaged va|uea, in unita nfthe app|kmb|e abandard, ano nn|lenb*d and 

An e|ement of oppndunKy  ahaU bo uaed to nabukahe the dynamica||y apiked HQ nonoentraUnn 

(reproaonta the refonenoo HQ onnnentraUnn). The e|ement nfnpportunity is an analyb*, which wnu|d 

nnnnaUy bo pneaont in the Oue gaa atsteady nnnnenbaUnna. Examp|ea nfprnapooUvo e|ements of 

nppndunih/ wnukj bo Ou.  N0x,  S02. COu, nr mniatuno. This ana|yb* ia meaaured uaing a nerb5ed 

referenneCEMS.aeparahehnmtheHCLCEMS. 

|n additinn, a naUbrab*d Laminar Hnw E|ement (flow aa an o|ementcfnppndunKy) nan bo uaed aa a 

aoonndary indicaborforoalcu|aUng the dynamkm||y apiked HQ oonnentraUnn (repreaonta the reforenne 

HQ nnnnenbaUnn). VVhi|e the Laminar Rnw Bement ia main|yforveh5ooUnn ofthe dynamio apiking 

ayahnmopnnaUon.theuaenfOowaaane|ementnfnppnrtunitynanbouaedtnna|ou|ahethennnnentnaUnn 

n[theHQdynamioapiko. 

|n additinn. H[] ooncontraUnn ofthe Oue gaa (baaeUno HCL) ahaU bo deb*nninod phnr tn eaoh apiWng 

triai Thn baao|ino HQ onnnenbaUon is baaed upon a aehea nfai leaat 10, nno-minuhe avoraged data 

points. Baae|inedatamuatboonUodedimmediahe|yphnrtneaohhestrun. Thedatapointsmustinn|ude 

the HQ nnnnentnaUnn, e|emont nfnpportunity nnnnentnaUon(a) and the Dnw recnrded by tho |aminarDnw 

e|ement. Aaite-aponi5oatandardnponaUngprnoedurefortheHCLdynamioapikingianaquired. 

Unearnagreaainnisuaedtneabab|kshdheaoouraoy.preciainn.andbiaanftheHQCEMS. Thenritehafor 

theHQdynamioapikingano: 

1. Thennrre|aUnnnnefficient(r)muatbogreaherthannrequa|tnO.00 
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Ynu muatdemonatrab*dhaiynurHC1 CEMS haa adequate ababUity, pneciainn, aoouraoy. roaponae Ume 

anddabanaporbngnapabi|itieatndeb*nninoifyourfao|ityiainnnmpUancewithHQemisainnabandardaor 

nporaUng pennit Umits aa ap*oi5ed in appUoab|o regu|aUnna or ponnita. You wiU demnnatnahe this 

napacitybyahowingthatynurHQCEMSmeetathefoUnwingpodonnannenhheha. 

The daUy zorn1eve| dhft nrnaUbraUnn drift eaoh ahaU nnt exoeed 596 nfapan. The nabukaUnna ano 

prnvided in SeoUnn4.2.2. 

4.1.2 QuartodyAbmo|uta4kudit 

Theaban|uhemeandUforennebohweentheCEMSandthorefenanoova|uea.aiaUthreeb*atpninta.muat 

bonngreaherthan596nfapan. ThenalculaUnnaanoprnvidedinSenUnn4.2.3. 

TheRAoftheCEK4Smuatnotbogreabardhan2O%nfdhomeanvalueofdhen*h*nannemedhnd(RM)b*at 

daba, nr nnt groaher than 1096 hn henna nfthe emisainn abandard (ppmv, dry), nr have an absn|uhe 

dUfnrenoe nf|eaa than 5 ppmv  bohween the mean reforenne va|ue and the mean CEMS va|ue. The 

nalculaUnnaanaprnvidedinSenUnna4.2.5-4.2.7. 

4.1.4 Dynmnn|oSp|k|ng 

DynamicaUy apiking may bo uaod in Ueu nf a RolaUve Aoouraoy Teat aa a meana tn dnoument the 

aoouraoy.prensinn.andbiasnftheHQCEMS. 

TheoriteriahntheH[]dynamioapikingis(1)TheonrrekaUnnonoffioient.r,muatbogreab*rthannrequa| 

tn 0.00 (2)  The a|npo muat bo 1.0. +/- 0.15 (3)  The |nhernept muat bo equa| tn nr leaa than 1596 nfthe 

|natnumentapan. 

TheoalculaUnnaanoprnvidedinSenUnn4.2.8. 

4L1.4.1 Outmf Contro| 

The H[] CE[WS viU bo nnnsidered nut ofnnnbn| ifthe zern-leve| (low-levo|) nr high |eve| naUbraUnn dhft 

exoeedahwnUmeatheapp|kmb|enaUbraUnndhftaponUioaUnn(ie.thenaUbnaUnndriftiagreaherthan±1O 
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% of spanj |naddition.theHQCEMSwiUalsobeconsideredmdofnontro|ifdeCEMSfailsde 

VVhen dhe CEK4S ks nut ofonntrn. dhe ownor nr npendor ahaU bako dhe n000aaary nnnnoUve aotion and 

ahaU nepeai aU nonoaaary b*ats, which indicab* thad the syab*m is nut nfonnbni The nwnor nrnperahnr 

ahaU tako nnnedive aotinn and nnnduot reheating unti| the podonnanne requirementa ano bo|mw the 

The out of control period begins immediatelyofter the faileddrift testmmudit. Theout of contro|period 

endo hnmediab*lyfo|lowing the auooeaafu| onmplebon nfrequired prnoodurea aaanoiahed with the fai|une 

nftheauditbaat. Duhngthenutnfnnnbn|pohndynumaynntuaethedabagenorab*dbytheHQCEMS 

fornnmpUannepurpoaea. 

4.2 VVHAT CALCULATIONS.BQUATIONS, ANDDATA4kNALYSES4kRENEEOED? 

—| 
z =— ~7 o  ~~ o 

where: 

_ 

4.2.2 Da||yH|gh-leva|andZero-leve|Drift 

CD=(—R-A/S)°1OO 	 (Equathon2) 

wmono: 

CD 	= 	PernentnaUbraUnndrift ~~ ). 

R 	= 	Rofonenneva|uonfzern-leve|nrhighleve|naUbraUnngaaintrnduoedintnthe 
mnnitnhngayahem(ppmv). 
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A 	= 	Actu |monKmreaponse tonalibrationgas (ppmv. 

S 	= 	Spannftheinatrument(ppmv). 

4.2.3 Ca|Ubrathon Error 

where: 

CE = PeroontnaUbraUnnennr(96). 

d=n = MeandUforennebohweenCEMSreaponaeandtheknnwnreforennegaa(ppmv). 

S 	= 	Spannfthemnnitor(ppmv). 

4~ .4 MemnDifferonce 

Cabulahetheahthmeticmeandifferenneaafo|lowa: 

//".o 	d' 
o -- 

where ~ 

d~~ 	= 	ArithmeUomeannfdUforennea 

n 	= 	Numbornfdabaaets 

di 	= 

And 

u\ = z' — )» 

4 	= 	Vaueaidabaaetx 

yi 	= 	Va|ueaidabaaety 
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TheRAfordhemnnKnrawU|bonabulab*duaingdheleaatreatricUvenfequaUnn0nrequaUnn7: 

RA 	= (-da.~-+ UCCU) 	 (Equathon $) 

or 

where: 

RA 	= Ro|aUveaonuraoy.eitherpornentnrppmvnr96aban|uhe. 

davm = ArithmoUo mean nfdUforennea bohween va|ue meaaunod by the inataUed CEMS and the 
refonannemethnd. 

CC 	= Cnn5denneoneMioient. 

TM=o = Avenageva|uemeaaunodbythereforenneheatmethndmnnitnra. 

4.2.$ ConfidenooCoeff|o|ent 

ThennnfidennennefficientviUbonabulab*duaingequaUnn8: 

Cc 	= tOar ° (Sd/(n e
)) 	 (Equation 8) 

wmore: 

CC 	= Cnn5dennennefficient. 

tO.975 = t-va|ue obbainod hnm Tab|e 2.1 in Porfnnnanne SponUioaUnn 2, 40 CFR Part 00 
AppondixB 

4.2.7 Standard Deviation (of Differonoos) 

Su 	= Sbandard deviaUnn of dUfnrennna measured bohween the inaba||ed CEMS and the 
n*h*rennemedhndana|oulab*duahngequaUnn8: 

z u z 
` 

	

u 	 u ~ u~ 	- 	
^ 

~~ O 	 u 	 (Equathon9) 

	

S^ ~ 	 u 

	

u 	u-| 	u 

	

u 	 u 

	

u 	 u 
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4.2.8 Dynamic Spiking 

For baseline data, determine the average concentration for the HCI CEMS, the reference method 

elements or opportunity, the Laminar Flow Element flow value and the mass flow control settings. For 

each specific test run, determine the average value of the CEMS HCI data, the average value of the 

reference values for the elements of opportunity, including the laminar flow. The average CEMS HCI 

value is actual CEMS HCI value for the specific test run. The reference HCI value for the test run is 

calculated as follows: 

HCI ref  = 
I— Opp — 

post, * CalGas + BaselineHCl 	(Equation 10) 
Opp — pre,,,g  

where: 

HCI fef  = Reference HCI value for run "X" 

Opp-post a„g  = average reference element of opportunity value during test (downstream of spike) 

Opp-pre a„g  = average reference element of opportunity value during test (upstream of spike) 

Ca1Gas = HCI calibration gas concentration 

Baseline HCI = CEMS HCI average baseline value 

Using data from each of the three test runs, perform a linear regression of the CEMS HCI average values 

against the Reference HCI values using the following equations given below: 

Y=bo+b,x 
	 (Equation 11) 

where: 

bo 	= 	The y intercept 

bi 	= 	The slope 
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Theinherneptisnabulab*daoonrdingtnthefo|lowingequaUnn: 

6 -" = 7
- 

  -- 6' z
- 
	 (Equation12) 

where: 

|" 
I, = — ~7 z' 

|- 	" 
~7 Y- - —
~~ }i 

o ,=1  

" 
-/ ~ - -'`/~1 /n- ~l `' 	' 

b= 	 (Equation13) 
~7 /~-~1 z  

`-' -' 

TheUnoarnnn*kaUnnnnef5oientisnabulab*daoonrdingtnthefo|lowingequaUnn. 

" 
~ (x - 7)h/ - ~)~ 

rz= u^=1 	 u 	 (Equation14) " 	" 
Xi 

 . -)z ~~ (, - ~n z  
, 3` 	". 

4.2.8.1 DVnmnn|oSp|k|ng CorrootadVa|uos 

a). Ifdhe H[] CEMS faUa tn meet bndh dhe slnpo and inherneptnriteha. the fo|lowing nnnndinn faobor muat 

c )\ - - 6 v C =---- 	(Equation15) 

	

6 	
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VVhere: 

c (~ 	= Cnrn*nb*dCEMSHCLnnnnentraUnn 

yi 	= CEMSreporbyjHCLnnnnentraUnn 

bo 	= dheinherneptnfthe|eaataquareaUnoarregreaainnUno 

b). Ifthe HQ CEMS fails to meet the slope miteria, but meeta the intercept criteria, the following 

c )\ C =-- 	 (Equathmn1$) 
6 

n). IfdhoH[10EK4SfaUstnmeetdhoint*rneptoriteha.butmeetathea|oponriteha.thefo|lowingnnrn*nUnn 

c C = )i  —6 	 (Equation 17) 

UU, 
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|n genera, aU dabaand ronnnds aaanoiab*d vith tho HQ CEPWS must bo rebainodfor5 yeara. Ada 

ninhnum, ai leaat 2 yeara nfdaba and rennrda muat bo readi|y avaikab|o ai the aUe. The bdanne nfthe 

H[]CEMSnaUbraUnndriftb*atsandauditreaubaahaUboreportedaiinhervaknaponifiedintheapp|kmb|e 

5.2 VVHAT POLLWTION PREVENTION PROCEDWRESKAUST|FOLLOVV?[RESERVEO] 

5.3 VVHAT REFERENCETABLESANDRGURESARERELEVANT TO PROCEDURE DD? 

Tab|e1.OngningQualityAaauranne/QuaUb/Cnnbn| CaUbraUnnGaaRangea 

Rguno1. DynanioSpikingOverview 
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Tab|e1.Ongo|ngQua|ityAssuranoo/Qua|byContro| CaUbrat|onGaaRangos 

Audit 

a Annpynftheauppier'anerUfioahenfanalyaamuatboprnvidedforeaohgaacylindec CaUbraUnngaaea 

dnnntnoed tn bo Prnkoon| 1 gaaea. 
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Figure 1. Dynamic Spiking Apparatus 
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